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1 Introduction

So far the stage 2 specification (TS 25.346) specifies that the UE is linked to a MBMS Service context in the SRNC when the mobile is joining the service and is in PMM-CONNECTED or in case the mobile sets up a PS RAB. This may happen at any point in time, before and during sessions. The consequences of this is that a MBMS UE context will be established in the SRNC via the UE linking procedure over Iu, whenever the mobile is joining the service. 

In case the UE, which earlier has joined the service sets up a PS RAB the UE linking shall be performed over Iu to link the UE to the MBMS context in the SRNC. To do this the SGSN requires information on the activated MBMS context for the UE. It is assumed that this information is available in every SGSN, which is part of the multi-cast area after the mobile is joined (how this information is distributed in the core network is not addressed in this paper and is not part of RAN3s responsibility). 

In addition the UE linking procedure over Iu may also be performed whenever a mobile is responding to MBMS group page for counting purpose. This is a continuous procedure and may happen any time during and before a session.

It is clear from TS 25.346 that MBMS service context for a session is made available to RAN via individual UE linking over Iu before session start. The SRNC will use the context information for counting and tracking purposes and for radio bearer assignment.

In addition due to mobility or in case a mobile is leaving an ongoing session an individual UE unlinking procedure must be provided over Iu. 

Due to mobility in RAN the UE linking must also be provided over Iur to the DRNC for counting and resource decision. The Iur linking is provided via the RNSAP MBMS ATTACH REQUEST procedure, which currently is defined as a UE individual procedure in TS 25.346.

In the opposite to the Iu linking procedure, the Iur linking procedure does not have a clear definition when the DRNC shall be informed of the MBMS UE context from SRNC. Different aspects of Iur linking have been discussed in RAN3/RAN2, but no agreed working assumption has been reached so far (RAN3#38).

The current stage 2 (TS 25.346 v2.2.0) allows linking over Iur to be performed at service activation, at session start and during an ongoing session (a UE joins a ongoing session).

One possible implication of late linking (at session start) is that explicit registration of RNC is not needed. The necessary information for setting up the MBMS service in the DRNC is signalled over Iur in the linking procedure. In case the explicit DRNC registration is used the MBMS session parameters are not included in the linking procedure over Iur. 

The motivation for Iur linking only at session start is found (R3-031326( and (R3-031289(. Re-use of existing RNSAP procedure are also given as possible candidates for linking.

Linking over Iur is done for mobiles in CELL_FACH and CELL_DCH. The typical example is that some UEs are brought into PMM_CONNECTED for tracking/counting. Some mobiles have a PS RAB configured for a non-MBMS application running and have joined a MBMS service.

Linking over Iur for mobiles in CELL_PCH and URA_PCH are also considered, but needs further considerations and discussions. Some aspects are discussed in this paper. 

2 Discussions on flows – Iur linking RRC Connected (CELL_FACH, CELL_DCH)

The timing in stage 2 is still open the flow reflects the current possibilities when to do the Iur linking.

2.1 Early Iur linking – Before Session start


Figure 1. Early Iur linking triggered by Iu linking.

Whenever there is a UE MBMS context in SGSN for a UE in PMM-CONNECTED the SGSN has enough information to link the UE to a MBMS Service Context in the SRNC. This will typically be done when the UE joins the service by setting up a PS RAB or sets up a PS RAB after having joined the service and then moves in idle to another RNC where a PS RAB is set up.

By reception of MBMS UE context from the SGSN the SRNC may decide on implementation specific reasons to provide the MBMS UE context to DRNC in good time before the session starts. The SRNC will include the Session Id and the S-RNTI in RNSAP MBMS Attach Request. Inclusion of additional parameters for Iur linking is FFS.

The DRNC by reception of the RNSAP UE linking message the DRNC creates the MBMS UE context and in case no MBMS Service context exists for the MBMS service the DRNC registers in SGSN. This will happen for the first UE that is linked over Iur and there is no other UE MBMS context for the corresponding MBMS service established in the DRNC.

Due to mobility in RAN the RNSAP MBMS Attach Request procedure is also triggered by SRNC in case a UE in RRC_CONNECTED mode is moving from the SRNC to another RNC.

Further in order to remove a UE from a MBMS Service Context in a DRNC the SRNC shall deploy an Iur de-linking procedure, this can be accomplished with RNSAP MBMS Attach Request procedure.

Iur de-linking is triggered by mobility management procedure and by reception of RANAP MBMS UE De-linking Request.

Note that the sole purpose of the RAN Registration is to receive the start message.

In the respond back to SRNC as a result of the UE linking the DRNC may include an indication that it has successfully registered in the PS CN. This information may later be used at session start by SRNC not to perform any linking at session start.
2.2 Late Iur linking


Figure 2. Principle flow – Session start in DRNC by reception of RANAP Start Session 


Fig 3. Principle flow – Session start in DRNC by Enhanced Iur linking (session parameters provided)
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Fig 4. Iur linking – RNSAP MBMS Attach Request individually per UE (TS 25.346)


Figure 5. Iur linking – RNSAP MBMS Attach Request done per service (needs updates of TS 25.346/7.1.3)


Note: Iur linking in case of a list of UEs is sent to reduce the signalling processing in SRNC


Note: Iur linking including a list of UEs will exclude any indication of Cell Ids over Iur

Note: Enhanced Iur linking is accomplished with a combination of Start Session and Iur linking SRNC and sent as a RNSAP IE in RNSAP MBMS Attach Request. 

Due to implicit registration in SGSN the SRNC receives at Session start RNSAP Start Indication including Session Id and Session Attributes. In addition SGSN may include parameters controlling the tracking/counting function in RAN, information on multi-cast area and expected time for the session for RRM optimisation.

Triggered by reception of RANAP Start Indication for a session the SRNC will based on stored UE MBMS context inform DRNC of MBMS UE context, i.e. by invocation of the MBMS Attach Request procedure over Iur. This has to be done to each DRNC in the multi-cast for which the RNC is a serving RNC. The SRNC includes a list of S-RNTIs together with the Session id in the RNSAP MBMS Attach Request message. The list of S-RNTIs is retrieved from the stored MBMS UE context information.

At session start the SRNC will therefore send one MBMS Attach Request message per DRNC. This may cause additional signalling load processing both in SRNC and in DRNC, which eventually cause overload problem. To reduce an overload situation the SRNC may decide to spread the load in time by Iu linking in time before the session starts, but this is seen as an implementation issue.

During session the SRNC may include individual UE to be linked to the MBMS Service context over Iur, i.e. a UE joins an ongoing session or due to mobility in RAN moves in RRC_CONNECTED into an active multi-cast area.

By reception of multiple Iur linking messages, one per Iur interface, the DRNC in its role of CRNC will add number UEs per cell, both own UEs for which the RNC is a serving RNC and for which the RNC is a drift RNC.

Based on these figures and RRM considerations (local O&M) the CRNC will decide on ptm/ptp on a cell basis. In case of ptm the Iu MBMS bearer is configured and set up over Iu by the DRNC based on the stored MBMS service context. In case of ptp the Iu MBMS bearer is configured and set up by the SRNC.

In case of not enough number of mobiles for a decision the CRNC may decide to page the idle mobiles to count them in RRC Connected state.

The CRNC shall inform SRNC of its decision. The channel type (ptp/ptm) decision by CRNC is signalled to each SRNC to which the DRNC has a DRNC-SRNC relation. This information is needed by the SRNC to configure its Iu MBMS bearer, e.g. to release not needed Iu MBMS bearer due absence of MBMS mobiles in case of ptm, to set up an Iu MBMS bearer in case of ptp.

Due to the fact the ptp/ptm decision and resource configuration is on cell level the DRNC includes cell information in the Iu linking respond back to the SRNC. In case the MBMS service is delivered over a common transport channel, the CRNC shall indicate its decision to SRNC by sending a list of U-RNTI(s) or a list of Cell ids where the MBMS stream is delivered on a FACH channel. In case the MBMS is delivered over a dedicated transport channel for the UE the CRNC indicates its decision by sending a list of URNT(s) together with the channel type.

2.3 Iur linking during session


Figure 6. Iur linking – UE in PMM-CONNECTED joins a ongoing session
In this case the Iu linking is triggered by a mobile in PS Connected joins an ongoing MBMS session or a mobile, which has earlier joined the service and in idle performs a RAU procedure (FFS).

The objective of Iur linking is to update the MBMS UE context in the DRNC. RNSAP MBMS Attach Request includes U-RNTI and Cell Id. As a result the DRNC may perform channel switching.

3 Discussions on flows – Results of Iur linking

The Iur linking during session is required and is independent if early Iur linking or late Iur linking is applied.

3.1 Early Iur linking – Before session start


Figure 7. Iur linking respond – UE in PMM-CONNECTED/RRC Connected 
For each UE linked to the MBMS Service Context in DRNC the DRNC returns the result of the UE linking in RNSAP MBMS Attach Request Respond message. For the fist UE that is linked to the MBS Service context, the DRNC performs an explicit registration to the PS CN if needed.

Due to Iur linking and explicit registration a RNC in is role of a drift RNC can notify the PS CN to receive the session start message when session starts. The registration can be inhibit such that the DRNC will only register to the PS CN in case the number of UEs is above a threshold which motivate at least one ptm MBMS radio bearer to be set up in the DRNC. A problem with this is that it is difficult to no the timing when to send the RANAP Registration Indication. If it is sent to early the situation may be at session start (by reception of RANAP Start Indication) that the number of UEs has fallen below the threshold. If it is sent to late the PS CN will not be able to send the Start Indication (Pure DRNC case) in time for the session. It will probably be difficult in practice to have a good implementation based on the assumption only to register to the PS CN in case of ptm. Therefore by reception of RANAP Start Indication for a session the DRNC in its role of CRNC (including SRNC UEs and DRNC UEs) may either decide on ptp or ptm. An explicit signalling procedure is therefore needed over Iur, i.e. RNSAP MBMS ptm Transmission Initiation including a list of U-RNTIs, Session Id and ptm/ptp indicator (FFS).

At session start and reception of RANAP Start Indication, the SRNC will not perform any Iur linking. The reason is that all UE with a MBMS UE context in SRNC have already been linked over Iur.
3.2 Late Iur linking – At session start


Figure 8. PTM case, Iur linking respond – UE in PMM-CONNECTED/RRC Connected

Triggered by reception of RNSAP MBMS Attach Request including a list of U-RNTIs and a Session Id the DRNC in its role of CRNC decides on ptm. The DRNC in its role of SRNC registers to PS CN and receives as a result RNSAP Start Indication. The DRNC sends RNSAP PTM Transmission Initiation to SRNC to inform that a common transport channel has been configured for the indicated UEs and session.


Figure 9. PTP case, Iur linking respond – UE in PMM-CONNECTED/RRC Connected
Triggered by reception of RNSAP MBMS Attach Request including a list of U-RNTIs and a Session Id the DRNC in its role of CRNC decides on ptp. No registration is needed due to the fact that ptp is decided. The DRNC sends RNSAP MBMS Attach Request Respond to SRNC to indicate the CRNC decision of ptp for each indicated UE.
4 Discussions on flows – UE linking RRC Connected (UE in CELL_PCH, URA_PCH)

A UE that joins the MBMS service by setting up a PS RAB a MBMS UE context is established in the serving RNC. After the mobile has joined the MBMS UE context is kept as long as the RNC is the SRNC for the UE, this will be the case as long as the UE is in URA_PCH or CELL_PCH. In URA_PCH and CELL_PCH the UE may by cell-reselection move between cells belonging to different RNCs. In case SRNS relocation is not performed the SRNC is kept as the serving RNC for the UE. In case a transition to RRC idle occurs the UE MBMS context is deleted by SRNC.

In CELL_PCH the mobile will, whenever changing cell, do a CELL UPDATE. Based on the received S-RNTI and Cell Id the UE MBMS context is updated accordingly in SRNC.

In URA_PCH the mobile will whenever a new URA is identified do a URA UPDATE. The URA UPDATE procedure does not include any information on Cell level. It is therefore not seen as meaningful to include any MBMS UE context update (FFS).

No tracking/counting is performed for UEs in URA_PCH. Instead the tracking shall be done by MBMS paging as for the case of UEs in RRC idle.

Depending if there is an ongoing session or not Iur linking may be performed.

During session it is mandated to do Iur linking for counting and ptm/ptp decision in CRNC.

Before session starts Iur linking it is optional for UEs in CELL_PCH.


Figure 10. Iur linking in CELL_PCH

5 Discussions on existing RNSAP procedures

RNSAP procedures Common Transport Resources Request and Radio Link Set Up procedure has been discussed in R3-031288 to include the Iur linking functionality. The problem with this solution is that decision of ptm/ptp is done in DRNC in its role of CRNC. The SRNC will not have any information other on its own UEs, so any pre-assumption on ptm/ptp may lead to additional signalling over Iur.

By use the outcome of the Iur linking procedure (RNSAP MBMS ATTACH REQUEST RESPONSE) the SRNC can invoke RNSAP Common Transport Request or Radio Link Set Up procedure.

They are applicable at session start and during session.

In case of decision on ptm the RNSAP common transport channel resources request procedure to configure the MBMS channel in the DRNC, without setting up any Iub MBMS bearer (FFS).

Instead of letting the SRNC configure ptm channel the CRNC may take that action (FFS).

6 Conclusion

It is proposed to discuss and conclude on the following issues:

· The UE linking over Iur is performed via the elementary procedure MBMS ATTACH Request during session, before session and at session start for CELL_DCH, CELL_FACH and CELL_PCH. It is optional to perform Iur linking before session start.

· Due to mobility in CELL_PCH the UE MBMS context in SRNC is updated based on existing CELL Update procedure, this information may be used by SRNC to decide on Iur linking before session start. During session it is mandated.

· For URA_PCH state is handled in the same manner as RRC Idle.

· At session start an enhanced Iur linking including session parameters may be used in order to avoid explicit registration.

· The CRNC decision on ptm/ptp is performed on cell basis.

· The elementary procedures for setting up transport channels over Iur are reused with some modifications.
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